A new analytical expression of thermal diffusion coefficient D r is derived. To the firstorder approximation, it is given by (1 +rl)-l(D/Tn) rather than (1-rI)(D/T,,) where r=-(T,/#*)(O#*/OT,O and #* represents the temperature-dependent bulk mobility.
INTRODUCTION
Since the original derivation of hot-carrier transport model by Stratton [1] , there has been controversy about what the proper transport coefficient of the thermal diffusion current density is [2] [3] [4] [5] . In the hydrodynamic (HD) transport model, in addition to the diffusion current due to the carrier density gradient, there is also a thermal diffusion current driven by the carrier temperature (or energy) gradient. In most semiconductor devices, the thermal diffusion current is often in opposite direction to the carrier diffusion current. Therefore, improper use of the thermal diffusion coefficient in the HD transport model often affects the outcome of device simulation result. The purpose of this paper is to provide an analytical expression for the thermal diffusion coefficient which is more consistent with Monte Carlo (MC) simulation data.
TWO FORMULATIONS OF TRANSPORT MODEL
In general, there are two different formulations of the HD transport model [6] . Stratton's original formulation of the current density is given by [1] j qn#* + qV(nD).
(1) 
In our earlier work which is based on moments of the Boltzmann transport equation [7] , we proposed a current density of the form [8] , (5) where U (Yhk). and Ap is a dimensionless pa- (2) if Ap=-(Tn/#*)(O#*/OTn). However, the MC simulation data does not quite agree with this relation [9] . In the following, we shall present an analytical expression of Ap which is more consistent with the MC data.
DERIVATION OF TRANSPORT PARAMETER 2e
Based on + n -n-n a series of MC simulations of structures [8] , we have discovered that to capture the non-local effect, the carrier mobility is best described by an effective carrier energy (or temperature) defined by [10, 11] Weff qJ "Jn (7) ILl where the simplified energy flux density j is given by [11, 12] Je -6
q and W (3/2)keTn represents the average electron energy (see Fig. 1 ). The thermal conductivity coefficient A and Peltier coefficient 6 are related to each other through [12] OR (w + v)ow
where R (eghk). 
The physical meaning of Eq. (13) Figure 2 of Ref. [12] is simulated. Figure 3 
